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Our atmosphere is as thin -- in proportion to the Earth’s 
diameter -- as a film of condensation on a steel ball. 
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Highest CO2 levels in 
650,000 years
(per Vostok Ice Cores)

The most 
important human 
influence is fossil 

fuel combustion ...

... but there are 
others

World Energy Consumption

World Carbon Dioxide Concentrations
Today



U.S. Climate Change Science Program
Milestone Study to be Released in June

All CCSP results shown are in final draft



1. Global warming is unequivocal and 
primarily human-induced

Global Temperature and CO2



800,000 Years of CO2



2. Climate changes are underway and 
projected to grow

Heavy Precipitation

Global Average Temperatures

Source: CCSP (2009)



Source: CCSP (2009)

Shifting Summer 
Temperatures & 

Precipitation

2040-2059



3. Widespread climate-related impacts 
are occurring now and will increase

Median 1979-2000

6.74 M square km

September 21, 2005

5.32 M square km
The difference between median minimum arctic ice coverage and the extent on Sept. 16, 2007 is 
equal to the area of Alaska and Texas combined (2.61 M sq. km or 1 M sq. miles). http://
nsidc.org/news/press/2007_seaiceminimum/20070810_index.html

September 16, 2007

4.13 M square km



Fingerprints: Greenland

A 12-billion-gallon lake recently 
drained in 90 min (!) at the rate 
of Niagra Falls; sped up ice sheet



Fingerprints: Permafrost Disintegration

Permafrost temperatures have risen throughout Alaska, with the 
largest increases in the northern part of the state. 

Source: CCSP (2009)



Fingerprints: Glaciers

Loss Accelerating since early 1990s

Source: IPCC 4th Assessment (2007)

1941

2004



Fingerprints: Great Lakes Ice

Source: CCSP (2009)



Fingerprints: Wildfire Intensity

Source: CCSP (2009)



Fingerprints: Cyclonic Storms

Atlantic Hurricanes
Strongest Hurricanes (Cat. 4 and 5)

Source: CCSP (2009)



4. Climate change will stress water 
resources

Forecast Decrease in Sierra Nevada Snowpack

Increasing Temperature



5. Crop and livestock production will be 
increasingly challenged

Source: CCSP (2009)

Weed Growth (with herbicides)



6. Coastal areas are at increasing risk 
from sea-level rise, storm surge, and 

other climate-related stresses

Source: CCSP (2009)

Ocean Acidification



Sea-level Rise = 10 feet = half of Greenland melting

(Source:
Harvard University)



Sea-level Rise = 10 feet = half of Greenland melting

(Source:
Harvard University)



7. Threats to human health will 
increase

Projected Increase in Number of Days
 with Heat Index over 100°F 

Projected Increase in 
Heat-Related Deaths in Chicago

Source: CCSP (2009)



8. Climate change will interact with many 
social and environmental stresses

Desertification of 
Arid Grassland

Ocean species shift: 1982-2006

Source: CCSP (2009)



Insured $ Losses from Catastrophes

$B 2005

Source: US Government Accountability Office



International Security



9. Thresholds will be crossed, leading to 
large changes in climate and ecosystems

Source: CCSP (2009)



Larsen-B Ice Sheet



Jan 31
2002

Larsen B
Ice Shelf

SF



Feb 17

SF



Feb 23

SF



March 5
1255
square 
miles
[24x San 
Francisco]

650 feet
thick [4.3 
Lake Tahoes]

720 billion 
tons

Subsequent 
8x increase in 
outflow glacier 
speed

SF



10. Future climate change and its impacts 
depend on choices made today







Hungary

3CSEP is: 

!! an interdisciplinary research and educational 

center at Central European University (CEU) 

whose mission is  

"!to foster solutions to climate change and sustainable 

energy challenges  

"!while advancing the implementation of development 

agendas.  

!!3CSEP also provides a platform for academic, 

outreach and educational activities at CEU in 

these fields.  



Response Options

• Mitigate

• Adapt

• Suffer



Reduce our Carbon Footprint







Evan & Erika’s Footprint



High Tech = High Efficiency

Cost to build was LESS than for typical construction



Carbon Footprinting



Pent up Demand in Developing World



Kerosene Lighting in Developing World

• $40 billion/year spent

• 1/10th of 1% of light provided

• 65 million cars worth of CO2 emissions

• Solutions have payback time << 1 year

India!



Stop Moving into Harm’s Way 



Beware “Maladaptation”



Suffer

• World Health Organization, Climate Change and Human Health - Risks and Responses, 2003.

World Health Organization (WHO) estimates 150,000 
yearly deaths from climate change (as of 2000)



The Slippery Slope of Climate Deniers

Source: Krispy Creme

It’s too late

It is not happening

There 
may be some human 

signal

There is a 
human signal, but it’s 

too expensive to 
address

It’s 
happening, but due 
to natural causes

It might be 
happening

???



Propaganda
• Cherry-picking

• Avoidance of peer review

• Fraud

• Ideological trojan horse

Scientific American’s review of infamous 1998 
“Scientific Consensus” survey of deniers:

• 200 of 1,400-climate-related, PhD-bearing 
signatories of the 17,000-name petition were 
in fact climate researchers. 

•  About 1/3 of those still agreed with the 
petition (only one of which was an active 
climate researcher)

• 1/3 did not remember receiving the petition

SKEPTICISM

ABOUT SKEPTICS
Many conservatives regard the
“scientific consensus” about global
warming as a media concoction. After
all, didnʼt 17,100 skeptical
scientists sign a petition circulated
in 1998 by the Oregon Institute of
Science and Medicine? (See
www.oism.org/pproject and
www.prwatch.org/improp/
oism.html on the World Wide Web.)
SCIENTIFIC AMERICAN took a random
sample of 30 of the 1,400
signatories claiming to hold a Ph.D.
in a climate-related science. Of the
26 we were able to identify in various
databases, 11 said they still agreed
with the petition—one was an active
climate researcher, two others had
relevant expertise, and eight signed
based on an informal evaluation. Six
said they would not sign the petition
today, three did not remember any
such petition, one had died, and
five did not answer repeated
messages. Crudely extrapolating,
the petition supporters include a
core of about 200 climate
researchers—a respectable number,
though rather a small fraction of the
climatological community.



Are Frogs Smarter than Humans?



http://eetd.lbl.gov/emills

“When the winds of change blow, some 
build walls ... others build windmills.”     

- Chinese Proverb

emills@lbl.gov
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